Canon EOS 500D SLR digital camera was used to obtain all images. Image processing was conducted using Image J, which is freely available from http://imagej.nih.gov/ij/.
Ice Recrystallisation Inhibition (Splat) Assay
Ice recrystallisation inhibition was measured using a modified splay assay. 
Synthetic Methods
A catechol-functional poly(vinyl alcohol) was synthesised in the following way. First, potassium ethyl xanthate was reacted with 2-bromo-2-methylpropanoic acid (BMPA)
to give the carboxylic acid-functionalised xanthate 2. From this, the activated ester 3 was prepared using standard coupling chemistry with N-hydroxysuccinimide (NHS) and N,N-diisopropylcarbodiimide (DIC) and used to mediate the polymerisation of vinyl acetate (VA) (4). 
Synthesis of Xanthates Synthesis of (S)-2-(Ethyl isobutyrate)-(O-ethyl xanthate)
Synthesis performed based on a previously published method. 1 
Figure S1 NMR characterization of (S)-2-(Ethyl isobutyrate)-(O-ethyl xanthate): (A)
1 H and B) 13 C spectra. 
Synthesis of (S)-2-(Ethyl isobutyrate)-(O-ethyl xanthate) (S)-2-(Ethyl isobutyrate)-(O-ethyl

Figure S2 NMR characterization of (S)-2-(Ethyl isobutyrate)-(O-ethyl xanthate): (A)
1 H and B) 13 C spectra.
Synthesis of poly(vinyl acetate)
Vinyl acetate (2.80 g, 3.00 mL, 32.55 mmol), CTA (0.50 g, 1.63 mmol) and 4,4'-azobis(4-cyanovaleric acid) (45.60 mg, 0.16 mmol) were added to a vial fitted with stir bar and rubber septum and dissolved in dioxane (3 mL). The mixture was degassed by bubbling through nitrogen gas for 30 mins and placed in an oil bath thermostated at 68 °C for 18 hours. The reaction was quenched in liquid nitrogen and the product was purified three times by precipitation from tetrahydrofuran into hexane. After centrifugation and drying under vacuum, an off-white solid remained. 
Reduction of poly(vinyl acetate) to poly(vinyl alcohol)
Polymer (0.5 g) was dissolved in methanol (10 mL) and heated to 60 °C. Hydrazine monohydrate (10 mL) was added in one portion and the mixture stirred at 60 °C for 2.5 hours. The solution was then diluted with water and dialysed against water for 3 days (8 water changes). The product was isolated by lyophilisation to leave a pale brown powder. 
